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EDITORIAL 


with regret that announce Dr. William Redmond 
has relinquished the editorship the Bulletin. Additional re- 
sponsibilities connected with his important research activities 
the Veterans Administration Hospital have necessitated this 
action. During the eight years his editorship the Bulletin has 
shown steady improvement, gaining wider acceptance 
vehicle for scientific expression and regional source 
material. This has been accident. reflects the persistance, 
planning, and plain hard work Bill Redmond. sure that 
speak for the Academy when express our deep appreciation 
him for his efforts and accomplishments editor the 


Bulletin. 
Fetner 
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INFLUENCE FOREST CANOPY OPENING DIAMETER 
GROWTH PINE REPRODUCTION! 


JACKSON 
University Georgia 


Securing the establishment adequate natural reproduction 
pine after harvest cutting important problem the 
Georgia Piedmont. known that the shade-intolerant seed- 
lings shortleaf pine (Pincus echinata Mill.) and loblolly pine 
(Pinus taeda L.) will not regenerate under the high shade 
closed forest communities. Brender (1) reported that relative- 
small amount overstory markedly reduced the height 
growth loblolly pine reproduction the lower Georgia Pied- 
mont. Wahlenberg (3) found that the survival and total height 
growth loblolly pine seedlings Arkansas was best under 
overstory openings feet diameter larger. Oosting and 
Kramer (2) concluded that light important controlling 
factor the establishment shortleaf pine seedlings forest 
communities North Carolina. order obtain further infor- 
mation this subject, study was made the survival and 
growth shortleaf pine and loblolly pine seedlings relation 
the diameter the canopy openings pine community. 
more specific, will the shade-intolerant pine seedlings make 
adequate growth forest openings created the single tree 
group selection method harvest cutting? 


PROCEDURES 


During the winter 1951-52, the experiment was started 
pure 55-year-old shortleaf pine stand located the Forestry 
School properties Clarke County, Georgia. Circular plots were 
established under six classes canopy opening diameters that 
increased 10-foot intervals from feet. Each opening 
class was replicated five times. Twenty nursery grown 
seedlings shortleaf pine and twenty loblolly pine were 
planted with 2-x-2 foot spacing each plot. Light intensity 
percent full sunlight was measured feet above ground 
with Weston illumination meter. the end each growing 
season, annual recordings were made survival, height, stem 
diameter, needle length, average total length needle retention 
the twigs, and average total number branches. 


RESULTS 


Figure presents the annual increment height growth, 
average stem diameter and canopy opening function years 
from planting for both the shortleaf pine and loblolly pine. 


Paper presented Georgia Academy Science Annual Meeting, April 
1959, Mercer University. 
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The range the average initial height seedlings all plots 
was 4.1 4.5 inches for shortleaf pine and 5.4 6.1 for loblolly 
pine. After years, the average total height increased, propor- 
tion opening size, from 18.6 66.7 inches for shortleaf and 


LOBLOLLY PINE 


LOBLOLLY PINE 


SHORTLEAF PINE 


INCREMENT HEIGHT GROWTH FEET 


CANOPY OPENING DIAMETER FEET 
AVERAGE STEM DIAMETER MM. 
Nn 


CANOPY OPENING DIAMETER FEET 


YEARS FROM PLANTING 


Relationship between canopy opening diameter and the annual 
increment height growth (left) and stem diameter growth (right) 
shortleaf pine and loblolly pine. 
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81.2 111.6 inches for loblolly pine. The influence canopy 
opening diameter growth better shown the 5-year record 
average annual increment height growth (Fig. 1). 
Although the total height the seedlings all plots did in- 
crease each year, the annual increment height actually de- 
creased the openings decreased from feet diameter, 
whereas increased rapidly the 45- and 55-foot openings. 

increase crown growth also resulted increase 
stem diameter growth inch above the ground level (Fig. 1). 
the case the height growth, the stem growth was like- 
wise greatly retarded openings feet less. For shortleaf 
pine, the increase stem diameter was from only 
the 35-foot openings, whereas, was and the 
45- and 55-foot openings, respectively. For loblolly pine, the in- 
crease was from only the 35-foot openings 
compared and the 45- and 55-foot openings, 
respectively. Table gives data the survival seedlings and 
canopy opening function time. 

After the fourth year, the survival both species decreased 
markedly openings feet less. After years, the range 
survival both species was from only percent the 
small openings compared and percent the large 
openings. Therefore, years appears the maximum length 
time that the seedlings these species can endure the reduced 
light intensity the understory. Figure presents data the 
relation the average total length the needle retention the 
twigs and canopy opening function time. 


TABLE Effect overstory opening diameter the annual survival 
shortleaf pine and loblolly pine. 


Opening Years from Planting 
Average percent survival 


Shortleaf pine 


ONILNV 1d WOUs 
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Loblolly pine 
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LENGTH OF NEEDLE RETENTION ON Twics IN INCHES 


a 


ao oa a 


OVERSTORY OPENING DIAMETERS FEET 
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Relation canopy opening diameter the average total 
length needle retention twigs shortleaf pine and loblolly pine. 


During the first years after planting, the average length 
needle retention shortleaf pine increased from only 
inches the 45- and 55-foot openings, respectively. For loblolly 
pine, the increase was from only inches under the small 
openings compared 111 inches under the large open- 
ings. These data show that canopy opening least feet 
diameter needed for adequate crown development both 
species. Table presents the average total number branches 
and canopy openings function time. 


TABLE Relation overstory opening diameter average number 
branches per seedling shortleaf pine and loblolly pine. 


Opening Years from planting 
Feet Av. No. Branches 


Shortleaf pine 


or 


Loblolly pine 
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There was close relationship between the size canopy 
opening and the crown development both species. The retarded 
height growth under the small openings, resulted reduction 
the number branch whorls and consequently the number 
branches per seedling. After years, the increase the total 
number branches per seedling with increase opening 
diameter ranged from for shortleaf, and for lob- 
lolly pine. Table shows the light intensity measurements 
function canopy opening. 


TABLE Relation overstory opening diameter light intensity given 
percent full sunlight. 


Overstory opening diameter (feet) 


Light intensity (percent) 


Light intensity increased from percent full sunlight 
the opening diameter increased from feet. Light 
intensities percent less were detrimental the survival 
and crown development both species. 


CONCLUSIONS 


After the fourth year, there occurred marked reduction 
the survival both Pinus echinata and Pinus taeda openings 


feet less. The marginal opening for the survival both 


species feet diameter. 
The results from this study show that the forest canopy open- 
ing must least feet diameter for adequate survival, 


height growth, stem diameter growth and crown growth both 
shortleaf pine and loblolly pine. 
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CHANGE SOUND PRESSURE MEASUREMENTS 
GILBERT HENRY 
University Georgia 


problems rupture ear drums under sound pressure, 
decibels. this may start with some fundamental ideas. 

microwatts per square centimeter, and the sound level decibels 
zero. 


Now since 
power 
intensity 
area 
have 
force distance 
time 
intensity 
area 
watt 
sec. 
the intensity becomes 
dynes cm. 
watts sec. 


Changing microwatts 
microwatts dyne cm. 10° 


and remembering that cm./sec. velocity, get 
dynes velocity 
cm.? 


Then introducing the velocity sound 33100 cm./sec. O°C., 
and increasing cm./sec. for each 1°C. rise above O°C. get 


cm.? 


which the same 
dynes Ibs. 454 980 
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get 


hearing 


and 


get 

putting these values the relation becomes 

This may reduced Ibs. 6896 (33100 

assume temperature 30°C. get very simple equa- 
tion for converting into decibels. 


CORRELATIONS BETWEEN COAT COLOR, BODY SIZE 
AND BEHAVIOR RANCH BRED MINK. 


CLYDE KEELER 
Georgia State College for Women 
Milledgeville 
and 
LARRY MOORE 
Larry Moore Mink Ranch 
Suamico, Wisconsin 


INTRODUCTION 


the Ninth International Congress Genetics held Stock- 
holm 1948 evidence was presented for coat color correlations 
with body size and behavior ranch bred mink, phenomena 
related the general problem domestication. Silverblu and 
Pastel genes were shown possess size increasing tendencies 
whereas Breath Spring (Blufrost) and Kohinur (Black 
Cross) appeared reduce body size. 

During the past decade observations have been continued 
which confirm the former findings. addition, several new 
mutations have arisen that also produce demonstrable effects 
upon body size. Through:cross breeding and genetic segregation 


since 
tic 
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various combinations these genes permit examination 
gene interaction with respect body size tendencies. 


METHODS 


The animals represented this study were raised similar 
diets and with uniform routine care the Larry Moore Mink 
Ranch. They were all classified coat color and weighed prior 
pelting without regard birth dates which occurred within 
few weeks each other. Upon bringing new color mutations 
into the herd was customary cross the new mutants with 
the same, highly selected Dark (wild type) strain order 
add vigor. This practice made for uniformity the residual, 
hereditary background upon which the mutant genes manifested 
themselves. All animals particular coat color arising from 
the same type cross were classified together regardless 
other colors segregating the same litters. 

Comparison coat color groups was made through exami- 
nation their mean size, computing mean, standard devia- 
tion mean, standard error mean, difference between means 
contrasted populations, and standard error the difference 
between the means contrasted populations. Male groups raised 
during the same year were compared the data presented here, 
unless otherwise stated. Whereas occasionally, significance 
two more times the standard error the difference between 
two means was not obtained, this may due small popula- 
tions segregation unknown factors for size not mani- 
fested the coat color. 


RESULTS 


Forty-five comparisons show the size increasing tendencies 
Silverblu, Pastel and Moyle Buff well the slight size reduc- 
ing tendencies Ambergold and Palomino. They demonstrate 
the extreme size reducing tendency Aleutian. The extremely 
large size tendency accompanying Moyle Buff manifest both 
homozygotes and heterozygotes. Cameo neutral. 


SILVERBLU COMPARISONS 


difference between means. “Significance” difference 
between means divided the standard error the difference 
between the means. 


(1) 1955. 191 Silverblu (carry Ambergold) mean 
3.78 Dark (wild type) mean 3.55 .0706; 
.0785. significance 2.93. 

Dark (miscellaneous hybrids) mean 3.53 .0920; 
-1729. significance 2.88. 
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(3) 1956. Silverblu mean 4.04 .1465 
Dark (wild type) mean 3.75 .1413; .29 .2035. signifi- 
cance 1.42. 
(4) Silverblu 1957. Silverblu mean 4.26 .0646 
Dark (wild type) mean 3.94 .0967; .32 .0936. signifi- 
cance 3.43. 

Thus, comparisons over period three years show Silverbiu 
mink exceed Dark mink body weight. 


PASTEL 


(5) Pastel 1955. 238 Pastel mean 3.84 Dark 
(wild type) mean 3.55 .0706; .29 .0787. significance 
3.68. 


(6) Pastel 1955. 238 Pastel mean 3.84 Dark 
(hybrid for Ambergold) mean 3.46 .0659; .0743. 
significance 4.84. 

(7) Pastel 1955. 238 Pastel mean 3.84 Dark 
(hybrid for Ambergold and Silverblu) mean 3.68 .0745. 
.0820. significance 1.71. 

(8) Pastel 1956. 534 Pastel mean 4.25 .0213 Dark 
(wild type) mean 3.75 .50 .1428. significance 
3.50. 


(9) Pastel 1956. 152 Pastel (hybrid for mean 3.98 
.0455 Dark (miscellaneous hybrids) mean 3.53 .0920; 
.45 .1020. significance 4.40. 

(10) Pastel 1957. 222 Pastel mean 4.17 .0411 Dark 
(wild type) mean 3.94 .0967; .23 .1057. significance 
2.17. 


From comparisons between Pastel and Dark mink over 


period three years, Pastel shown manifest size increas- 
ing tendency, significant five out six cases. 


BREATH SPRING 


(11) Breath Spring 1956. mean 4.04 .1465 
cance 0.76. 

(12) Breath Spring 1957. 222 Pastel mean 4.17 .0411 
mean 3.88 .1130; .23 .1057. significance 6.81. 
Breath Spring hybrids 1956. 534 Pastel mean 4.25 
.0213 152 Pastel (hybrid for Breath Spring) mean 3.98 
.0455; .27 .0228. significance 11.84. 

Breath Spring are shown differ very little from Silver- 
blu-Breath Spring. Breath Spring are significantly smaller 
than Pastel. Pastel (hybrid for Breath Spring) are signifi- 
cantly smaller than Pastel. 
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AMBERGOLD 


1956. Silverblu mean 4.04 .1465 348 
Ambergold mean 3.62 .0269; .42 .1489. 
significance 2.82. 

(15) Ambergold Hybrids 1955. Dark (wild type) mean 
3.55 .0706 Dark (hybrid for Ambergold) mean 3.46 
.09 .0912. significance 0.97. 

(16) Ambergold 1957. S—Aleutian—Silverblu mean 
mean 3.28 .0382; .51 significance 12.00. 

(17) Ambergold 1957. Silverblu mean 4.26 .0646 377 
Silverblu—Ambergold mean 3.76 .50 .0693. 
significance 7.21. 

(18) Ambergold 1957. Silverblu—Aleutian mean 3.72 
.0824 218 Silverblu Ambergold mean 3.36 
.0268 .36 .0866. significance 4.16. 

(19) Ambergold Hybrids 1957. 136 
mean 3.75 125 (hybrid for 
Ambergold) mean 3.32 .0474; .43 .0585. significance 
7.35. 


The presence the Ambergold gene duplex tends reduce 
body weight, and its effect the heterozygote appears 
marked. 

PALOMINO 


(20) Palomino 1957. Silverblu mean 4.26 .0646 986 
Silverblu-Palomino mean 3.56 .0204; .70 .0325. signifi- 
cance 2.15. 
(21) Palomino Hybrids 1957. 191 Silverblu mean 3.78 
154 Silverblu (hybrid for Palomino) mean 3.32 .0424; 
.46 .0546. significance 8.42. 

would appear that Palomino may express itself reduc- 
tion size both homozygotes and heterozygotes. 


ALEUTIAN 


(22) Aleutian 1955. 191 Silverblu (hybrid for Ambergold) 
mean 3.78 .0345 Silverblu—Aleutian mean 3.35 .0468; 
.43 .0581. significance 7.40. 

(23) Aleutian 1955. Dark (wild type) mean 3.55 .0766 
Aleutian (hybrid for Silverblu) mean 3.49 .0495; 
.0866. significance 0.70. 

(24) Aleutian 1955. Dark (wild type) mean 3.55 .0766 
108 Aleutian (hybrid for Silverblu) mean 3.41 .0503; 
.0866. significance 1.62. 

(25) Aleutian 1955. Dark (hybrid for Silverblu and Am- 
bergold) mean 3.68 .0745 Aleutian (hybrid for Silver- 
blu) mean 3.49 .0495; .19 .0894. significance 2.12. 
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(26) Aleutian 1955. Dark (hybrid for Silverblu and Am- 
bergold) mean 3.68 .0745 108 Aleutian (hybrid for Silver- 
blu) mean 3.41 .0503; .27 .0893. significance 3.02. 
(27) Aleutian 1956. Dark (wild type) mean 3.75 .1413 
254 Aleutian (hybrid for other genes) mean 3.49 .0308; 
.26 .1446. significance 1.80. 
(28) Aleutian 1956. Dark (miscellaneous hybrids) mean 
3.53 .0920 254 Aleutian (hybrid for other genes) mean 
3.49 .04 .0959. significance 0.42. 
(29) Aleutian 1956. 348 Silverblu—Ambergold mean 3.62 
.0629 mean 3.37 .0491; 
.25 .0559. significance 4.47. 
(30) Aleutian 1957. 236 S—Silverblu—Ambergold mean 
mean 3.28 .0493. significance 7.90. 

Thus, Aleutian produces reduction the homozygote weight 
often considerable significance. 


MOYLE BUFF 


(31) Moyle Buff 1956. 648 Moyle Buff mean 4.16 .0211 
Dark (miscellaneous hybrids) mean 3.53 .0920; 
.0938. significance 6.72. 

(32) Moyle Buff 1956. 648 Moyle Buff mean 4.16 .0211 
Dark (wild type) mean 3.75 .1413; .41 .1429. signifi- 
cance 2.87. 

(33) Moyle Buff 1957. 239 Moyle Buff mean 4.43 
Dark (wild type )mean 3.94 .0967; .49 .1034. signifi- 
cance 4.74. 

(34) Moyle Buff 1957. 222 Silverblu—Aleutian—Moyle Buff 
mean 3.88 .0294 mean 3.75 
.13 .0463. significance 2.81. 

(35) Moyle Buff 1955 (females). Silverblu—Moyle Buff 
mean 2.20 .0283 196 Silverblu (hybrid for Palomino) mean 
2.08 .0188; .12 .0335. significance 3.58. 

(36) Moyle Buff Hybrids 1955. 333 Dark (wild type, carry 
Moyle Buff) mean 4.30 Dark (wild type, carry 
Ambergold and Silverblu) mean 3.68 .0745; .62 .0745. 
significance 7.46. 

(37) Moyle Buff Hybrids 1955. Silverblu (hybrid for 
Moyle Buff) mean 4.16 .0649 191 Silverblu (hybrid for 
Ambergold) mean 3.78 .0345; .0547. significance 
6.95. 


(39) Moyle Buff Hybrids 1957. Dark (hybrid for Moyle 
Buff) mean 4.32 Dark (wild type) mean 3.94 
.0967 .1217. significance 3.12. 


(40) Moyle Buff Hybrids 1957. Pastel (hybrid for Moyle 
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mean 4.34 .0856 222 Pastel mean 4.17 .0947; 
.0949. significance 1.79. 

(41) Moyle Buff Hybrids 1957. Aleutian (carry Moyle 
Buff) mean 3.89 .0670 246 Aleutian (carry Silverblu) 
mean 3.71 .0318; .18 .0741. significance 2.43. 

(42) Moyle Buff Hybrids 1957. 217 (hy- 
brid for Moyle Buff) mean 3.79 .0319 Silverblu—Aleu- 
tian mean 3.72 .0824; .07 .0883. signifiance 0.79. 

Moyle Buff Hybrids 1957. 217 (hy- 
brid for Moyle Buff) mean 3.79 136 
tian mean 3.75 .04 .0475. signifiance 0.84. 

(44) Moyle Buff Hybrids 1957. 217 Silverblu—Aleutian (hy- 
brid for Moyle Buff) mean 3.79 125 Silverblu—Aleu- 
tian (hybrid for Ambergold) mean 3.32 .0474; .47 .0571. 
significance 8.23. 

(45) Dark Moyle Buff Allel 1957. 239 Moyle Buff mean 4.43 
Dark Moyle Buff Allel mean 3.25 .0591; 1.18 
.0694. significance 17.00. 


DISCUSSION 


From the foregoing comparisons abundantly evident that 

Moyle Buff greatly increases body weight heterozygotes 
well homozygotes and that the Dark Moyle Buff Allel has 
appreciable manifestation the determination 
body weight. 
number mink ranchers classify the behavior mink 
gentle nervous. Silverblu and Pastel and some their combi- 
nations are thought gentle tendency. Aleutian and its 
combinations are thought tending toward the nervous. 
(Data are being collected.) Black Eyed White shows tameness 
tendencies. 
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THE PRIMITIVE CEREMONY PICKING FRUITS 
FROM THE CUNA TREE LIFE, 
GENIPA AMERICANA (SAPTUR) 


CLYDE KEELER 
Georgia State College for Women 


The Paluwalla Tree Life the Cuna Indians sacred 
that considered sacrilegious talk about with outsiders, 
and hence, complete information difficult obtain. However, 
after ten years trying, have been able check own 
interpretations with Olowitinappi, medicine man Mulatuppu 
and two his associates. 

One secret Cuna tribal document (1), reported the Indians 
have been stolen, was sold says: “The 
Palu-uala tree which speak our original mother who has 
borne us—we speak secret and ourselves.” 

imagined that the word Paluwalla (Palu-uala) 
was equivalent Punakwa (puna-uaga), and doing, 
reasoned that the world tree the “Original Mother” con- 
formity with the documentary statement mentioned above. How- 
ever, the word Paluwalla means “salt water tree,” Kukurtiwalla 
means “Butterfly water tree,” “butterfly river,” and Oloku- 
kurtilisop (which epithet for the Cuna Earthmother) 
means “golden (holy) butterfly water woman.” Apparently, 
some these meanings were not known and 
was led off the track. would seem that never realized that 
the world tree (Paluwalla) the Tree the Golden Butterfly 


Woman (Olokukurtilisop) actually the Earthmother’s gigantic 


umbilical cord and foetal membranes within which she developed 
her children: plants, animals, and man. The cord and membranes 
are sacred most tribes Indians. the Cunas the Tree 
Life called purpa neik perkueti” (the spirit tree the 
life that never ends). This designation for the Tree Life seems 
also have escaped 

1640 Salcedo (2) wrote concerning the Cuna idea the 
great world tree follows: 

“Finally, master everything, the sun made the animals, 
birds, trees, and plants, each thing with its ability increase 
and multiply itself; made very great river into which the 
others the Universe might empty, and having grown tree 
its banks such fashion that its branches extended 
impede the road the sun, commanded two squirrels, large 
and small, chop down, they having the size rat. Being 
their work chip flew off that hit the one the back and 
injured him, that quit the work, and the other finished it, 
obedient the sun until was chopped down.” 

“Since then the large squirrel has continued hunched over and 


‘ 
‘ 
‘ 
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the small one straight; the tree fell the middle the river 
such way that dammed its flow and made the ocean, which 
the sun ordered not leave its boundaries. Out the leaves 
the tree created different kinds fish that they might inhabit 
and from its bark lizards, turtles, and iguanas. that the 
trunk this superb tree should not start growing there again, 
gave enemies monkey, sparrowhawk, and ant that 
they might eat the shoots, and this hour they take care 
that.” 

The Cunas say that the sappi purpa neik perkueti tree does not 
exist today. They aver that “like Christ, came once and for all 
time.” 

Three roots the Tree Life (Yggdrasill) the Norsemen 
are wells Hel the Dead, Astgard the Giants and Mid- 
gard Men, respectively. The friendly Norns are Urd’s foun- 
tain. Bifrost, the Rainbow Bridge, joins Astgard Heaven and 
Midgard Earth, while Yggdrasill connects vertically Hel, Mid- 
gard and Astgard. Its trunk rotting the Cuna Tree 
Life. Serpents gnaw its branches, four harts and Thor’s goat 
eat its leaves. Eagle, with hawk its head, sits top. The 
squirrel discord, Ratatosk, runs and down the trunk, con- 
stantly pitting the Eagle against Nithhoggr, the Dragon. the 
end the world Yggdrasill shakes and groans, and Nithhoggr 
flies away over the souls men. Apparently, both Yggdrasill 
and Nithhoggr survive the destruction and are present the 
succeeding era. 

Odin’s spear, like the rod Moses, made from the Tree 
Life. The medicine canes healing various Indian tribes 
represent the Tree Life. The Rainbow Bridge beside Mimir’s 
pool Wisdom the Midgard root the Norse Tree Life, 
much find the Rainbow Cuna pictures. many stories 
the Flood the Ark made from the Tree Life. 

the Folklore All Races read: “There curious leg- 
end tree (The Tree Life) used magic heal the sick” 
(as Revelation 22: 1-2). said have been planted 
Eridu (the Earthmother’s womb) the Watergod Enki, and its 
abode was the Underworld. Its chamber was the bed the 
Rivergoddess. The fruits the Cuna Tree Life are used 
paint the newly matured girl and thus protect her from the lethal 
devils disease until she can get married. daubed babies 
prevent illness. The juice this fruit was used hero 
shamans restore the dead life. Puksu, the Morning Star, 
painted his body with this juice make himself invuinerable. 

Antonio Herrera, 1527, records the Flood, but fails men- 
tion the Paluwalla tree associated with it: 

say that during the Flood man escaped canoe 
with his wife and sons, from whom have been multiplied the 
world and that the sky there Lord who made rain and 
was the the other celestial movements, and that also 
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there heaven very beautiful woman with male child; 
they not leave that place, nor they have any information 
concerning their origin.” 

The statement about the mother and child reminds one 
Bachue, the Benificent (Agricultural) Female and her three year 
year old son among the Chibcha Indians nearby Colombia. 
Clay figurines the Earthmother and her child were placed 
graves the Cocle culture scattered over the western half 
Panama. See figure 


FIGURE Earthmother and her child. Coclé culture 
(Panama). Usually the Earthmother child her breast, but 
this case she may hiding her infant from devils the Underworld. 


— 
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Salcedo continues, “The Cuna story (as have recorded to- 
day, starts with Olowaipippilele, the Sungod, his surpa reed 
hut singing sacred chants. hears drunken woman stagger- 
ing along carrying fish and singing: ‘Paluwalla, Kukurtiwalla, 
(Saltwater tree, butterfly tree, drink!) The Paluwalla 
the Tree Life. Butterfly Tree identifies the tree with the 
drunken woman who the Earthmother, Olokukurtilisop, hav- 
ing the big luminescent blue butterfly her name. The fish 
the Earthmother’s (ichthyphallic) symbol was for some 
the other Earthmothers the world, such Venus. 


“Olokukurtilisop leads Olowaipippilele the Paluwalla which 
has high its branches the sacred plants and animals that have 
been born the Earthmother. See figure The Sungod and his 
brother, the Morning Star (Puksu), set about felling the Palu- 
walla, but first they had slay the dragons that guarded it: the 
great serpent, the gigantic jaguar (that have found out not 


Chief new picture creation (1959) now 
hangs the Council Hall fells the Tree 
Life with stone axe, causing the River Life flow lower right. 
The Paluwalla Tree Life has shot forth, bearing tapir, monkey, eagle, 
lizard, whale and fish. Behind the large vulva the table the Earth- 
mother’s genitals and upon the symbolic cloth menstruation. Behind 
the table Olokukurtilisop, the Earthmother, and the left her lumines- 
cent blue butterfly. the table presumably akwanusa medicine stone 
menstruational lump the Earthmother. the right coconut tree 
under which the placenta the child will buried. the ground under 
the tree half coconut, which means that birth has taken place. upper 
left woman just delivered child and hanging the hammock 
strings banana leaf package containing the placenta and umbilical 
lower left Puksu, the Morning Star, who has slain the phallic 
serpent which guarded the Tree Life and had 
killed before could cut the tree down. 
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jaguar all, but tapir-like monster, achusimmutupalit) 
and the great toad! The serpent God’s phallus, the toad the 
Earthmother’s midwife (Kwelopunyai). The toad may actually 
represent the womb. There whirlpool (God’s whirlpool, 
Tiolele pirya) the roots the Paluwalla. Olowaipippilele 
chops the tree with his stone axe, the chips fall into the whirl- 
pool (vulva the Earthmother) and are transformed into 
inedible fish. When the tree severed (the umbilical cord cut), 
salt water gushes out form the oceans the world. The tree 
does not fall, however, because the branches are caught the 
clouds, and the chipmonk sent chop them loose. When 
the tree crashes down, Olowaipippilele catches the animals and 
plants golden net and silver net that has prepared. The 
nets may refer the foetal membranes. Thus, the sacred plants 
and animals are saved their being high the Paluwalla 
Tree Life (Sappi purpa neik perkueti), when the water 
gushes forth that constitutes the Flood and forms the oceans.” 

Thus, Salcedo’s account records the same event described 
today, but lacks many details that its true esoteric meaning 
was not discernable. 

Among various Central and South American tribes the Genipa 
americana tree represents the Tree Life. Andre Thevet (3), 
about the middle the 16th century, speaks Flood Story 
Cape Frio, Brazil. Among those saved from the rising waters 
climbing geniper tree was woman who picked the fruits 
and threw them down from time time test the receding 
the Flood the sound splash they made. 


The Chocos Southeastern Panama use the black dye the 
Genipa fruits paint their bodies ceremonially, and the Cunas 
various ways admit that the Genipa actually represents the 
Tree Life. 

For example, the well known Cuna story Wekko Naikpe 
Epokwa (4) (The Snake Catcher Bird and the Snake) after 
Wekko (the good bird God) has eventually overcome Naikpe 
(the serpent evil), flies with the dead snake his nest 
the Paluwalla Tree. See figure (This reminds one the 
bird the Gilgamish and the Huluppu Tree story.) Genipa juice 
used charm against snakes. employed for witchmarks 
upon the nose and forehead ward off disease devils that attack 
children. painted all over babies, girls the high point 
their puberty ceremony and girls the coming out party, 
protection against lethal devils that might prevent their reach- 
ing the age marriage. 

The saptur tree Genipa originally grew from jar which 
the Earthmother, Olomakriai, sister the Moon-god, Olotwali- 
kippilele, kept her menstrual blood. Symbolically, this may refer 
the fact that the umbilical cord and foetal membranes are 
sometimes thought grow the human uterus from the men- 
strual blood that failed shed when conception took place. 
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Picture the Paluwalla Tree towering far above the tallest 
trees the jungle, the tops which are indicated scribbles. The Wekko 
bird that kills the snakes shown carrying snake its nest the top 
the Actually only one flight the Wekko represented, but 
give impression the great distance the top the Paluwalla 
twelve views the bird have been drawn. 


When Olowaipippilele (the Sungod) threw Oloikanilel (the 
Prince Evil) into the River Life, sank down the 8th 
layer under the earth causing terrible earthquakes. Olowaipip- 
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pilele married Oloikanilel’s wife, Olopunalisop and took her 
honeymoon heaven upon golden sundisc. the first layer 
heaven they found Saptursaikla, Chief the Holy Genipa 
Trees (Tree Life). Then they went Pilipakka the Golden 
River (Olotiwar) with its Bisep River, Achweryola River, Nopal 
River, Kokke River, and Nudup River, about all which there 
grow many saptur (genipa) trees. “To these trees fearful ani- 
mals come, such pumas and jaguars (placental monsters), 
commonly known achusimmutupalit. Saptur (juice the 
fruits) from these trees call achusimmutupaleti (Placental 
Monster Your placenta known your dragon 
(achu). 

One the punishments outside the Pap Yapi (gate the city 
God) grove saptur When wicked ones coming 
the afterlife pass under them, the winds blow and the fruits 
fall, spattering the wicked with indelible black dye. 

There are several other official Cuna documents recorded 
that show relationships the umbilical cord and 
membranes. Referring the original creation, explained 
conquistador, recorded Spanish follows: 

“And when the Spaniard asked what the world was, Ikwap 
answered that the world was like our father (really our mother) 
because were born. The Spaniard asked what rain is. 
Ikwap answered that rain made simmutupa (the umbilical 
cord) the rain was born are born; the river water made 
dog’s lungs (foetal membranes filled with amniotic fluid 
the placental dragon birth dog).” 


The same conversation between Ikwap and Spaniard also 
given English version: 

“God created rain from the umbilical cord. When you emerged 
from your mother’s womb, how did you come forth? Did you not 
emerge with umbilical cord? From the dog’s umbilical cords 
and ours, God created rain.” One version says that rain was 
created from the lungs, but this probably means amniotic fluid 
the amniotic sac. 


Our best representation the Genipa the Tree Life 
given the ceremony Collecting Fruits for painting the 
newly matured girl her puberty rites. The procedure de- 
scribed the secret document collected shall 
recount the sequence events this ceremony given the 
document, but shall add the true esoteric meanings the sym- 
bols and actions vouched for Medicine Priest Olowitinappi 
and his associates. 

The father the girl goes the jungle and finds saptur 
tree (Genipa). Under builds bench logs upon which 
sits await the two saptur seekers (ceremony officials). Olo- 
witinappi says that circling saptur seeker assists the father. This 
bench represents the “Table the Earthmother,” that is, her 
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external genitalia, which bench always appears allegorical 
pictures the Earthmother’s Birth Scene. See figure 


one the saptur seekers, carrying incense pot with 
warsuit tobacco rope incense, approaches the saptur tree, the 
other saptur seeker walks circles about him four times. The 
censor represents the uterus the Earthmother, and the tobacco 
rope stands for the umbilical cord. The circling saptur seeker 
carries reed flute representing the and the 
circling acts out labor contractions. means mating.) 


\ 
4 


the Great Earthmother. The chief made the picture for and asked the 
meanings. replied: “You must understand that these things are entirely 
too sacred for explain you.” comparison with other pictures, 
however, may identify (1) the uterus, (2) semen surrounded vaginal 
secretion the uterus, (3) Olokukurtilisop, (4) Olowaipippilele, (5) 
shark, (6), (8), (8a), (8b) turtles, three with umbilical (14) langusta, 
(15) Sunknan crab, (16) the blue butterfly Olokukurtilisop, (18) the 
Friendly Whale, (19-27) female helpers Olokukurtilisop, (28) igli, the 
ant. The chief drew leaves one branch the Tree Life and then told 
that the rest the branches should the same. 
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The man with the censor takes the bench and there keeps 
its fire burning and cocoa bean incense smouldering within it. 

Before the saptur tree climbed each saptur seeker eats half 
boiled egg and places the other half crotch the tree. 
fashion they eat half toasted ripe plantain (banana) and 
place the other half the tree crotch. The plantain represents 
the phallus, the yolk the boiled egg within the white sym- 
semen surrounded vaginal secretion, appears 
Cuna descriptions conception. See figure These egg and 
plantain sacraments eaten and placed the tree put the saptur 
seekers spiritual harmony with the sacred tree. 

The circler climbs the tree spirals and descends the same 
way. This signifies the eternal turning the Tree Life the 
Water Life, concept suggested twists always found 
umbilical cord man.* (The turning Tree Life often 
represented stone age cultures swastika which symbolizes 
viewed from above. have seen the swastika fan placed 
the Cuna grave probably insure rebirth. This the turning 
the Lotus Generation India. The Tree Life North 
American Indians always turning generates plants, ani- 
mals, and men.) After climbing the saptur tree the saptur seeker 
down and rests spiritual hammock constructed the 
and her assistants. This imaginary hammock the 
amniotic membrane that surrounds the child. 

have been able obtain partial confirmation also from Guil- 
Hayans, educated Cuna, living Ustupo. His descrip- 
tion follows: 


SURPA EMAKWET IKALA 
(The Seclusion Surpa-hut Way) 


ipeorkun first instructed the people concerning the procedure 
making the enclosure for girls newly matured. 

When girl first matures, necessary assemble all the 
items for use the construction the (surpa) enclosure for 
the girl. When the girl matures, the father must notify the 
people order build the enclosure. First, announces 
the Council Hall (Onmakket naka) and then the home the 
family saying: “Pan nekki anka-wis arbamalo” (There some 
work for home.) and his wife saying: “Anki wis- 
huenamaloe” (Please carry some water for me.) The following 
day all (the men) will the mountains search for 
(large leaves). After having returned all must the Council 
Hall until everything ready. Then all will the house 
the girl. The father appoints two persons who know “Saptur 
kwanet ikala” (The Saptur Picking Way). These accompany 
him his people the house the girl, playing whistle 
called “‘tete nono” (armadillo skull). 

First are placed the poles which are fastened the 
urhua leaves. The form the enclosure quadrangular and 
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very small the center. Afterwards the “saptur calls, 
“Now!” and then they all fasten their urhua leaves (to the 
frame). After this they all take seats await the drinks (choco- 
late, etc.) 


order bathe the girl necessary for two women (oket) 
slice the saptur (saptursikket). These two women the 
mountains order cut the “ukkurwalla” (balsa wood). 
returning the wood well hidden urhua and tied with cotton 
string (Nirpatupa) prepared (colored) with makepa. Later 
the middle the room hole dug deep the umbilicus 
(simmuseka) the girl and urhua placed over the hole 
cover. 

When the work finished, the prepared girl placed the 
middle the room with her face the direction the rising 
sun. 


The small enclosure prepared with its door toward the east, 
but that the large enclosure toward the shadow the sun, 
and two men are appointed look for two Sunknan crabs the 
banks the rivers. This crab when caught the elbow 
(in the hole) means that child bearing will easy during her 
marriage. When requires much work catch (the crab) this 
signifies that child bearing will very difficult for the “nos- 
trices” (the old women). When happens that the Sunknan fe- 
male climbs out the jar, means that the woman will seek 
another man after her husband. When the Sunknan male kills the 
female, this means that the girl will marry severe fellow. 


How They Look for Saptur the End the Bath 


First. The father the girl will the mountains look 
for the saptur tree one day after going The 
following day the man with his assistant will collect the 
fruit the saptur. But (for) the father placed seat bench 
the side the saptur tree—this placing the bench table 
first that when the girl was born, the mother placed 
first over her vulva—that where she first lays the new born 

Second. When the two arrive the saptur tree Paluwalla, 
they sit down first the bench. All their equipment carried 
little basket—as incense pot (Earthmother’s 
cense tobacco rope (umbilical cord)—red paint (Earthmother’s 
blood). Then these two men smoke the tobacco rope eight times. 
(This may possibly represent eight months gestation.) Later 
they walk around the tree eight times and sit down again upon 
the bench with their assistant and return smoke eight times. 
This means waken the women (Mu and her assistants) the 
Paluwalla Tree. When begins climb the tree, gives this 
speech, speaking follows: “Paluwalla, for that reason you 
yourself hold your body. order waken the Golden Bead 
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Ladies, you hold your body. means your own body you 
will climb.” 


Third. This man eats the half roasted plantain and the 
half boiled egg. This means—because the Paluwalla con- 
tains its invisible Tigers (placental monster)—for this reason 
they eat the half and the (other) half for the Tiger. they 
not this, very dangerous for the man. addition, 
order inform the Tigers, makes speech and says: 
“Monster the Paluwalla Tree, Big Fellow Top, for that 
reason you have come blacken the person. Monster the 
Paluwalla Tree, for that reason you have dye for the persons.” 


does not give this information result will 
very dangerous for the man. 


Fourth. When the man climbs the Paluwalla, none its 
delicate branches break, because the man always making 
speech for the (invisible) women (Earth-mother and her as- 
sistants) the Paluwalla. says: “Bead Medicine Lady, hold 
body securely. Bead Medicine Lady, its branches make 
indestructible.” Peter Miller translates this: “Your branches 
will not resist me.” Theh proceeds the middle large 
branch and rests with his face covered around where the sun 
goes and again makes speech and says: “Bead Medicine 
Lady, were the soul his heart gathers its fruits 
bathe child.” Peter Miller translates this: take the 
beads (saptur fruits) for yourself your heart’s desire order 
bathe daughter with them.” 


Fifth. When the man climbs the tree, rests first the 
middle branch, because about the branches are the women 
the Paluwalla invisible hammocks. For this reason, when 
the man climbs the most delicate branches, none break, be- 
cause the women hold him up, and then when the man begins 
collect the saptur fruits, but when the tree does not show the 
fruits, then climbs down the ground and smokes the 
tobacco rope again eight times more, then climbs another time 
when happens that there are many (fruits) and collects, 
first, from the direction the rising sun; second, from the 
direction the setting sun; third, from the north; fourth, from 
the south, and covers well hidden with its own saptur 
leaves. Because forbidden carry uncovered, should 
carry uncovered then the girl would embarrassed forever. 
The second man prohibited from looking the other one 
climbing because would fall. 


When tried learn other tribes have such ceremony, 
Potowatomi Medicine Priest, Chief Shup-She wrote me: 
know other such detailed ceremonies (as the Cuna). Theirs 
ceremony un-affected, from primitive times. You were lucky 
find such outpost. The Hopi would present like ceremony 
but shorn detailed action and much watered down, fear.” 
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Thus, Cuna religious symbology the Genipa americana (sap- 


tur) the Tree Life, and the events that take place the 
very secret Saptur Seeking Ceremony are ones commonly repre- 
sented allegorical pictures and documentary descriptions 
the Holy Parturition Scene the Great Earthmother, Oloku- 
kurtilisop, the Golden Butterfly Woman, whose holy, protec- 
tive, magic womb Earth were created, who protects and 
provides for throughout life, and whose rest-giving womb 
shall return death. 


LITERATURE 


Erland. 1938. historical and ethnological 
survey the Cuna Indians. Géteborg. Géteborgs Museum. 
Salcedo, Juan 1908 (1640) Histérica Georgrafi- 
referentés Historia America. VIII, Madrid. 
Frazer, Sir James. 1923. Folk-lore the Old Testament. 
New York, Tudor Publishing Co. 

Sosipippi. 1954. The chant about Wekko the bird that eats 
the snakes. (Cuna pictograph manuscript) Ailigandi. the 
author’s collection. 


Keeler, Clyde. 1954. Cuna Indian Beliefs Concerning the 
Afterlife. Jour. Tenn. Acad. Sci. 


Keeler, Clyde. 1955. Land the Moon-children. Athens, 
Univ. Georgia Press. 


Keeler, Clyde. 1960. Secrets the Cuna Earthmother. New 
York, Exposition Press. 


THE GEORGIA ACADEMY SCIENCE 


APPLIED BIOLOGY THE GEORGIA INSTITUTE 
TECHNOLOGY 


GAFFNEY 
Georgia Institute Technology 


The Georgia Institute Technology offers undergraduate 
bachelor’s degrees many fields engineering, architecture, 
well the basic sciences chemistry, mathematics, and physics. 
Students desiring attain higher professional level are pro- 
vided also with graduate programs many these fields. 

Dr. Edwin Harrison, President the Georgia Institute 
recently described the biology background Geor- 
gia Tech: 


“Georgia Tech has had long-standing interest applied 
biology. one time, the Institute offered degree Public 
Health Engineering. And students, especially civil engineer- 
ing majors with interest sanitation, have taken courses 
biology for more than thiry years. Research efforts have 
resulted significant publications such areas frozen 
foods, airborne bacteria, radiation effects, sewage treat- 
ment and industrial waste control. fact, researchers 
applied biology are among our most prolific contributors 
scientific and engineering 


1958, was the opinion this group biologists that this 
was advantageous time for the establishment degree 
curriculum the field applied biology. Several factors entered 
into this consideration: the obligation strengthen the fourth 
basic science (biology) the Georgia Tech campus; provide 
graduates who could cope with biological problems increasing 
complexity; and supplement the current biological research 
activities campus. 


The school Applied Biology has been authorized the 
Board Regents grant the Bachelor’s degree Applied 
Biology. The first students will accepted during the 1960-1961 
academic year. The basic curriculum given follows: 


CURRICULUM APPLIED BIOLOGY 


FRESHMAN YEAR 


Course Subject 
Chem. General Chemistry 
Draw. Engineering Drawing 
Eng. Composition and Rhetoric.. 
Eng. Introduction 
Math. Algebra-Trigonometry 
Math. Analytical 
Geometry-Calculus 
Math. 


Harrison, The President’s Page, Research Engineer, April, 1960. 
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Social Science 3-0-3 3-0-3 
Physical Training 0-4-1 0-4-1 0-4-1 
Gen. 101 1-0-0 


18-14-20 17-8-18 17-8-18 


Under Quarters, 3-3-4 means hours class, hours lab., hours 
credit. 


SOPHOMORE YEAR 


Course No. Subject 2nd 
Bio. 201-2 Introduction 8-3-4 
Bio. 203 Comparative Anatomy 
Chem. 214-15 Analytical Chemistry 
Eng. 201-2-3 Survey Humanities 3-0-3 3-0-3 
Phys. 5-3-6 5-3-6 5-3-6 

Totals 16-17-20 16-17-20 16- 
JUNIOR YEAR 
Chem. Organic Chemistry 3-0-3 3-0-3 3-0-3 
Chem. 343-4-5 Chem. Lab. 0-6-2 0-6-2 0-6-2 
Psych. 303-4 General Psychology ... 3-0 3-0-3 


*If Modern Language was taken during Freshman year, then Social Science 


SENIOR YEAR 


Bio. 435-6-7 Applied Biology 3-0-3 3-0-3 
Bio. 440-1-2 General 3-6-5 

8-9-19 9-9-18 9-9-18 


**Not more than hours Electives the Junior and Senior Years may 
advanced ROTC. The remaining electives must chosen from accept- 
able courses Biology, Mathematics, Physics, Chemistry, Chemical 
Engineering, Civil Engineering. The courses must chosen con- 
ference with staff advisor provide sequence group courses 
which interrelated specific field interest. 


The above curriculum unique within the University system 
that puts considerable stress each the basic sciences 
leading technical degree. Again quoting from President 
Harrison 
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“The approved curriculum rigorous one, with strong 
requirements chemistry and physics. The objective 
produce individuals who can understand how biological 
organisms function and learn how control them the 
real chemical and physical systems which they occur. For 
example, the applied biology major may minor chemistry, 
and thus become qualified for work biochemist medi- 
cal and pharmaceutical research. Studies chemical en- 
gineering will prepare one for work with industrial fermen- 
tation processes. minor program physics and radio- 
chemistry may lead positions health physics radi- 
ation biology—both growing fields this nuclear age. 
any case, the curriculum will stress fundamentals and pre- 
pare the student for post-graduate 


The curriculum has the advantage producing professional 
biologist capable immediate employment the bachelor’s 
level governmental and industrial research teams. The stu- 
dent will obtain sufficient knowledge supporting disciplines 
(chemistry, mathematics, and physics) that will well 
qualified for graduate work. Graduates with this type train- 
ing are urgently needed such areas health physics, radi- 
ation biology, space ecology, sanitary biochemistry, and the 
fermentation industries (pharmaceutical, beverages, and food 
production). 

Students entering the school will benefit from contact. with 
active research programs radiation biology, aerobiology and 
sanitary biochemistry. The recent construction the Radioiso- 
topes and Bioengineering Laboratory and the coming research 
reactor will also complement the instructional program. 

The faculty the School Applied Biology is: Ingols, 
Director; Hugh Wyckoff, Professor-emeritus; Cannon, 
Ph. D.; Robert, Ph. D.; and Fincher, S.; plus other 
available special lecturers who will called upon teach the 
need arises. 


Harrison, The President’s Page, Research Engineer, April 
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THE GEORGIA TECH RADIOISOTOPES LABORATORY 


FRED SICILIO 
The Georgia Institute Technology 


The Radioisotopes and Bioengineering Laboratory Building 
was completed May 1959. excellent example very 
practical and functional, yet handsome, facility. has elicited 
favorable comment from high ranking officials various Federal 
Agencies and visitors from all sections the United States. The 
building this facility was accomplished through the effort 
many individuals. Funds for the half-million dollar building 
were allocated three-fourths the State Georgia and one- 
fourth the National Institutes Health (toward the Bio- 
engineering Laboratory). The new building incorporates many 
the proven and time-tested features the highly successful 
principal research building (the “4500 the Oak 
Ridge National Laboratory. The laboratory building can easily 
enlarged the addition 4,000 square feet the existing 
16,000 square feet floor space, and second and eventually 
third floor can built without need for structural modification 
the existing facility. The second-story floor already place 
underneath the top dressing the roof; two future elevator 
shafts for the enlarged structure are presently being used 
store rooms. 

The Radioisotopes Laboratory bifunctional that both 
education and research programs receive about equal emphasis. 
Instructors from the schools the campus and laboratory 
personnel have common interest one more the follow- 
ing phases nuclear science and engineering, closely re- 
lated field, conducted the Radioisotopes Laboratory 

Radioisotope utilization, handling, and research. 

Gamma X-radiation utilization and research. 

Particulate radiation; behavior, characteristics, and in- 

teraction protons, deuterons, and neutrons. 

Gaseous electronics; behavior and interactions ions 

with very low kinetic energies. 

Radiological (health) physics; the protection individ- 

uals and environment from radioactivity and radiation. 


Only part the campus work the listed fields conducted 
the Radioisotopes Laboratory. Considerable nuclear research 
and the bulk the lecture courses the nuclear science and 
engineering curriculum are performed the individual schools 
the campus. The Radioisotopes Laboratory’s specialized equip- 
ment and facilities (such high velocity and high efficiency 
hoods, glove boxes, radiation sources, etc.) are available for use 
any campus department. Thus, the laboratory serves aug- 
ment and implement the other campus facilities, addition 
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serving central facility for services such health physics 
and storage radioisotopes. The joint interest specialized 
research mutually beneficial the instructor and student. For 
example, many items specialized equipment are too expensive, 
initial procurement cost and maintenance, considered 
only for educational purposes. With sizeable portion the 
cost borne research projects funds, the instructor benefits 
increasing his overall capability and the student benefits 
contact with new types equipment. 


The following courses are taught the Radioisotopes Labora- 
tory: 


Course School 
Biological Effects Radiation Applied Biology 
Nuclear Chemistry and Radiochemistry Chemistry 
Experimental Radiochemistry Chemistry 
Radiochemical Separation Processes Chemical Engineering 
Nuclear Processing Kinetics Chemical Engineering 
Principles Nuclear Physics Physics 
Neutron and Reactor Physics Physics 


Special Topics (e.g., Time-Dependent Physics 
Neutron Behavior) 
Gaseous Electronics Electrical Engineering 


Facilities are available for specialized courses activation 
analysis, radiation chemistry, nuclear spectroscopy, and other 
courses nuclear science and engineering. Photographs some 
the specialized laboratory equipment are presented the 
following page. 

Some the research programs currently progress the 
Radioisotopes Laboratory are: 


(a) Radiation Chemistry—This program mainly involved 
studying the effects gamma-radiation organic com- 
pounds. The products induced radiation are detected and 
analyzed primarily gas The ultimate goal 
determine mechanisms which radiation damage occurs 
organic systems. X-rays and the gamma rays from 12,000- 
curie cesium-137 source are also being used study the drag- 
glomeration kaolin clays. 


(b) Radiochemical Separations—This program involved 
the separation radioactive material high degree 
purity. the present, emphasis concentrated the enrich- 
ment natural calcium the non-radioactive calcium-46 iso- 
tope chemical means, preferably solvent extraction and/or 
ion exchange techniques. Calcium-46, present nature re- 
lative abundance only 0.003 per cent, used the produc- 
tion radioactive calcium-47. Calcium-47 has excellent charac- 
teristics (half life 5.8 days and gamma ray 1.3 million 
electron volts) for use tracer various chemical, physical, 
engineering, agricultural, and biological studies. 
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Gas Chromatographs and X-Ray 
Machine 


Tube Nest Cesium-187 Irradiator 
Van Graaff Accelerator 


(c) Purification Distillation—This directed 
toward testing the feasibility distillational purification 
Purex-process type solvent. The Purex process used for the 
separation and decontamination uranium and plutonium 
from fission products the reprocessing spent nuclear fuel. 
The solvent used the process solution tri-n-butyl phos- 
phate and Amsco 125-82, kerosene-type diluent. During the 
reprocessing period, the solvent subjected intense radiation 
from fission products. The technical feasibility distillational 
purification has been proven the present research. The key 


Gaseous Electronics Apparatus 
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the process the performance flash vaporization step 
which the tri-n-butyl phosphate separated from the Amsco 
125-82 diluent prior fractional distillation the solvent pair. 
The radioisotopes uranium-233 and ruthenium-106 are used 
tracers for following the extraction characteristics cuts from 
the fractional distillation. 

(d) Gaseous Electronics—The behavior and reactions ions 
very low kinetic energies are studied. The equipment used 
these studies was designed and assembled Georgia Tech, and 
comprised essentially drift tube and mass spectrometer, 
with associated vacuum and electronic systems. Stringent con. 
trols pressure (and therefore, concentrations gases), volt- 
ages, currents, and magnetic fields are maintained. 

(e) Cross Section Studies—The cross sections (probabilities 
interaction) various gases for protons deuterons pro- 
duced the Van Graaff accelerator are determined 


function energy, maximum one million electron 
volts. The Van Graaff beam directed into pre-evacuated, 
gas-filled chamber, and beam transmission studies allow the 
calculation cross sections made. 


(f) Kinetic Copper rates etching cop- 
per photo-engraving plates ferric chloride solutions are being 
studied with the use radioactivity (copper-64 produced 
the plates irradiation Oak Ridge reactor). measure 
the amount activity the etching solution function 
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time yields data for kinetic interpretation mechanisms the 
etching process. 

Radioisotopes are being used progressively increasing 
rate. Many problems which are difficult impossible solve 
conventional techniques can readily attacked use 
radioactive tracers. The only danger associated with the use 
radioisotopes low levels, such the millicurie levels used 
the Radioisotopes Laboratory, are those caused breach 
good housekeeping and common sense. Research the Radioiso- 
topes Laboratory rapidly increasing scope, and the near 
future will probably expanded include studies the syn- 
thesis organic compounds radiation and studies radio- 
active waste disposal. Additional projects research uses 
radioisotopes are the preliminary planning stages. 
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